Role of reactive oxygen species and proline cycle in anthraquinone accumulation in Rubia tinctorum cell suspension cultures subjected to methyl jasmonate elicitation.
Elicitors are compounds or factors capable of triggering a defense response in plants. This kind of response involves signal transduction pathways, second messengers and events such as Reactive Oxygen Species (ROS) generation, proline accumulation and secondary metabolite production. Anthraquinone (AQs) biosynthesis in Rubia tinctorum L. involves different metabolic routes, including shikimate and 2-C-methyl-d-erythritol-4-phosphate (MEP) pathways. It has been proposed that the proline cycle could be coupled with the pentose phosphate pathway (PPP), since the NADP+ generated by this cycle could act as a cofactor of the first enzymes of the PPP. The end-product of this pathway is erithrose-4-phosphate, which becomes the substrate of the shikimate pathway. The aim of this work was to study the effect of methyl jasmonate (MeJ), a well-known endogenous elicitor, on the PPP, the proline cycle and AQs production in R. tinctorum cell suspension cultures, and to elucidate the role of ROS in MeJ elicitation. Treatment with MeJ resulted in AQs as well as proline accumulation, which was mimicked by the treatment with a H₂O₂-generating system. Both MeJ-induced effects were abolished in the presence of diphenyliodonium (DPI), a NADPH oxidase inhibitor (main source of ROS). Treatment with the elicitor failed to induce PPP; therefore, this route did not turn out to be limiting the carbon flux to the shikimate pathway.